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FIG. 8B 
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FIG. 15 
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FIG. 18 
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ELECTROMECHANICAL APPARATUS FOR 
DISPENSINGVOLATILE SUBSTANCES WITH 
SINGLE DISPENSING MECHANISMAND 
CARTRIDGE FOR HOLDING MULTIPLE 

RECEPTACLES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of, and incorporates by 
reference, U.S. Provisional Patent Application No. 60/583, 
604, filed Jun. 30, 2004, and U.S. Provisional Patent Appli 
cation No. 60,670.519, filed Apr. 12, 2005. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an electromechanical dispenser 

for dispensing a volatile Substance. Such as a piezoelectrically 
actuated vibratory type liquid atomization apparatus for emit 
ting a fragrance. More particularly, it relates to such a dis 
penser having a single dispensing mechanism, Such as a 
single atomization device, and a carousel that holds multiple 
receptacles each containing a volatile fragrant Substance, the 
single atomization device being capable of engaging any of 
the receptacles by means of movement of the receptacles, 
such as by rotation of the carousel relative to the atomization 
device. 

2. Description of the Related Art 
Electromechanical dispensers for dispensing a volatile 

Substance, based on a variety of operating principles or tech 
nologies, are known in the art. For example, such a dispenser 
may comprise a heating element for heating the Volatile Sub 
stance to promote vaporization and a fan or blower to generate 
a flow of air to direct the evaporate out of the device into the 
Surrounding environment. Examples of dispensers of this 
type are described in U.S. Pat. No. 6,619,559 and U.S. Patent 
Application Publication Nos. 2003/0107139 and 2002/ 
0066798. The heating element may be omitted from such a 
device, as shown, for example, in U.S. Pat. No. 6,713,024, or 
it may be replaced by an alternative means to promote evapo 
ration, such as a diffusion screen, as described in U.S. Pat. No. 
6,568,659. The fan or blower may also be omitted, as 
described in U.S. Pat. No. 5,805,768, according to which a 
heated aromatic material emanates from the dispenser into 
the environment upon opening of an otherwise sealed recep 
tacle containing the material. Alternatively, U.S. Pat. No. 
6.357.726 describes a variation to the fan or blower, namely, 
a bolus generator that delivers a pulse of air to eject a scent 
ring, similar to a Smoke ring exhaled by a Smoker. Another 
type of electromechanical dispenser is an ultrasonic device 
such as that described in U.S. Pat. No. 5,011,632, in which a 
fragrance Solution, in the form of a thin liquid membrane 
formed on a vibrating Surface, is vaporized by being made to 
absorb the energy of ultrasonic waves. Dispensers of volatile 
Substances based on other operating principles, as well as 
other variations in dispensers of any given type, are known to 
those of ordinary skill in the art. 

Regardless of the operating principle of the dispenser, it is 
not uncommon to include in the dispenser elements for auto 
mation and control Such as a motor, a controller, and the like, 
to control Such factors as the frequency and duration of emis 
sions of the volatile substance, which in turn determine the 
intensity of the emitted fragrance. While it is of course pos 
sible to design a dispenser devoid of electrical or even 
mechanical components, inasmuch as many Volatile Sub 
stances of interest will spontaneously vaporize, in practice, 
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2 
Such technologically primitive devices generally exhibit a 
variety of performance limitations, particularly with respect 
to the ability to vary the modes of, or otherwise control, 
operation of the device. U.S. Pat. Nos. 5,605,692 and 2,103, 
609, U.S. Patent Application Publication No. 2002/0058595, 
and UK Patent Application Publication GB 2 256 589 offer 
examples of simple devices of this sort having limited or no 
mechanical features. 
An example of a piezoelectrically actuated vibratory type 

liquid atomization apparatus is described in U.S. Pat. No. 
6,843.430, which is assigned to the assignee of this invention 
and incorporated herein by reference. As described therein, a 
piezoelectrically actuated vibratory type liquid atomization 
apparatus comprises a piezoelectric actuating element 
coupled to a liquid atomization plate. The piezoelectric actu 
ating element vibrates the liquid atomization plate, in 
response to alternating electrical Voltages applied to the actu 
ating element. The vibration of the plate causes atomization 
of a liquid Supplied to it by a liquid delivery system, which is 
arranged to deliver the liquid while the atomization plate is 
being vibrated. An electrical circuit is provided to supply the 
alternating electrical Voltages to conductive elements that are 
arranged to be in electrical contact with opposite sides of the 
actuating element to apply the alternating Voltages across the 
actuating element. The conductive elements may also serve to 
Support the actuating element and the liquid atomization plate 
in a housing that contains the device. 

Other examples of piezoelectric vibratory type liquid 
atomization apparatuses of a variety of types are described in 
U.S. Pat. Nos. 6,450,419, 6,085,740 and 4,301,093, and pub 
lished European Patent Application EP 0 897 755. 

In regard to fragrance dispensing devices, it is known that 
if a user is continually exposed to the same odor or fragrance, 
the users olfactory sense can become desensitized to the 
scent. This phenomenon is referred to as “fragrance fatigue.” 
One way to overcome fragrance fatigue is to provide a dis 
penser capable of emitting different fragrances. Thus, many 
of the above-mentioned documents suggest a device having 
multiple receptacles for containing Volatile Substances, 
respectively. Such that the device can hold and emit multiple, 
different fragrances. The different receptacles may be station 
ary, such as in the case of U.S. Pat. No. 6,357.726, or they may 
be movable, e.g., radially disposed on a tray or cartridge that 
may be rotated to align a given receptacle with a heater and/or 
an exit hole, or the like, for emission of the substance in the 
receptacle, such as are shown in U.S. Pat. Nos. 5,805,768, 
5,605,692 and 2,103,609, U.S. Patent Application Publica 
tion Nos. 2002/0066798 and 2003/0107139, and UK Patent 
Application Publication GB 2 256 589. While in some cases 
a single dispensing mechanism (e.g., a heater and/or an exit 
hole) serves all of the multiple receptacles, in other cases, 
each of the multiple receptacles is provided with its own 
dispensing mechanism, in part or in whole. 

Pending PCT Application No. PCT/US03/36090 (now 
published as International Publication No. WO 2004/043502 
A1), filed Nov. 10, 2003, assigned to the assignee of this 
invention and incorporated herein by reference, teaches an 
apparatus including multiple Volatile Substance reservoirs, 
each of which is provided with its own piezoelectrically actu 
ated atomization device. While Such an apparatus is capable 
of providing enhanced performance, for example, in the way 
of a variety of modes, fragrance combinations, and control or 
programming, the provision of multiple atomization devices 
significantly increases the cost of manufacture. Thus, there 
remains a need for a compact piezoelectric atomization appa 
ratus, or other type of electromechanical dispenser, capable of 
dispensing a variety of Volatile Substances with some degree 
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of operational flexibility, that can be operated by a user in a 
highly convenient, simple manual fashion but that can also be 
provided with a degree of automation and programming con 
trol, and that can be manufactured, and hence Sold, at a low 
COSt. 

SUMMARY OF THE INVENTION 

The present invention provides a compact electromechani 
cal dispenser that is capable of dispensing a variety of volatile 
Substances with a significant degree of operational flexibility, 
Subject to the control of a user, that can be operated in a highly 
convenient, simple manual fashion and can also be provided 
with the capability of operating in an automated manner, and 
that can be manufactured at a low cost. Specifically, the 
present invention provides an electromechanical dispenser of 
a volatile Substance having a cartridge holding multiple 
receptacles for containing Volatile Substances, respectively, 
and a single dispensing mechanism that can be engaged with 
any of the receptacles to dispense the Volatile Substance con 
tained therein. According to the invention, the receptacles can 
be moved, for example, by rotation of the cartridge holding 
the receptacles. Such that any individual receptacle can be 
brought into a dispensing position in which the Volatile Sub 
stance can be dispensed, while the other receptacles are kept 
in non-dispensing positions. A cam feature is provided 
whereby, as the cartridge is rotated in order to disengage a first 
receptacle from the dispensing mechanism and engage a sec 
ond receptacle with the dispensing mechanism, the rotation of 
the cartridge causes the dispensing mechanism to disengage 
from the first receptacle, to be kept out of the path of motion 
of the receptacles during rotation, and to engage the second 
receptacle when the second receptacle is properly aligned 
with the dispensing mechanism. Also provided are manual 
rotation levers for rotating the cartridge, which levers also 
provide feedback to the user as to whether the receptacles are 
properly aligned (the receptacles are properly aligned when 
any one receptacle is properly aligned with the dispensing 
mechanism). By providing an apparatus capable of holding 
multiple receptacles, integrated, via a cam feature, with a 
single dispensing mechanism, the present invention is able to 
keep manufacturing costs to a minimum while yet providing 
ample operational flexibility (including the ability to dispense 
a variety of volatile Substances) in a convenient, simple, user 
friendly format. 
The dispensing mechanism according to the present inven 

tion may be a piezoelectrically actuated vibratory type liquid 
atomization device for dispensing a fragrance. 

According to a first aspect, the present invention provides 
an apparatus for dispensing a volatile Substance, comprising 
an electromechanical dispenser for dispensing a volatile Sub 
stance, a cartridge for holding a plurality of reservoirs, each 
reservoir for containing a volatile Substance to be dispensed, 
the cartridge being rotatable so as to position any one of the 
reservoirs in an engagement position in which the one reser 
Voir is engaged with the dispenser in Such a manner that the 
Volatile Substance in the one reservoir can be dispensed, and 
a pivot arm for alternately disengaging a reservoir from the 
dispenser and engaging a successive reservoir with the dis 
penser during rotation of the cartridge. 
The pivot arm causes the dispenser to engage any given 

reservoir only when the cartridge has been rotated to an 
engagement position for that reservoir. The pivot arm main 
tains a state of disengagement, during rotation of the cartridge 
from one engagement position to a Subsequent engagement 
position. 
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4 
The state of disengagement is a state in which the dispenser 

is kept out of the path of motion, specifically, above the path 
of motion, traversed by the reservoirs as the cartridge is 
rotated. 
The cartridge comprises a cam feature Such that, when the 

cartridge rotates, the pivot arm causes the dispenser to alter 
nately disengage and engage Successive reservoirs. The cam 
feature comprises a cut-away tubular portion having on a 
longitudinal end thereof a circumferential cross-sectional 
Surface that alternately rises and falls along the circumfer 
ence. The pivot arm is connected to the dispenser, and the 
pivot arm abuts the circumferential cross-sectional Surface of 
the cut-away tubular portion Such that, when the cartridge is 
rotated, the pivot arm alternately rises and falls, causing the 
dispenser to move alternately between a disengagement posi 
tion and an engagement position. 

According to a second aspect of the present invention, the 
electromechanical dispenser comprises an atomizer assem 
bly comprising an atomization plate and a piezoelectric 
actuator coupled with the atomization plate to vibrate the 
atomization plate, thereby atomizing liquid Supplied to the 
atomization plate, and the engagement position is a position 
in which a reservoir can be engaged with the atomizer assem 
bly in such a manner that the liquid in the reservoir can be 
Supplied to the atomization plate. 

Each of the reservoirs includes or is coupled with a liquid 
delivery member, which may be a wick. By virtue of the 
alternately rising and falling circumferential cross-sectional 
Surface, the atomizer assembly is maintained at a position 
above the liquid delivery member of a next-to-be engaged 
reservoir, before the atomizer assembly engages the next-to 
be engaged reservoir, and the atomizer assembly drops down 
upon the liquid delivery member to engage the next-to-be 
engaged reservoir, whereby collision, improper engagement 
and non-engagement of the liquid delivery member with the 
atomizer assembly, due to vertical misalignment therebe 
tween, are prevented. 

According to a third aspect of the present invention, the 
apparatus according to either the first aspect or the second 
aspect further comprises a housing, the housing comprising 
retention Snaps for removably retaining the cartridge in the 
housing in Such a manner as to permit rotation of the car 
tridge. 

According to a fourth aspect of the present invention, the 
apparatus according to any of the first, second or third aspects 
further comprises at least one handle for rotating the car 
tridge. The at least one handle may be provided on the car 
tridge. 

According to a fifth aspect of the present invention, the 
apparatus according to the fourth aspect is provided, wherein 
the housing has a circumferential Surface provided with at 
least one concave portion, and the at least one handle is 
provided with a convex portion that fits into the concave 
portion. As the cartridge is rotated, the concave portion is 
rotationally brought into alignment with the convex portion at 
the same time as one of the reservoirs is brought into an 
engagement position. The aligning of the concave portion 
with the convex portion thus provides visual, auditory and/or 
tactile feedback to a user of the apparatus that one of the 
reservoirs is in an engagement position. 

According to a sixth aspect of the present invention, the 
apparatus according to any of the aforementioned aspects is 
provided, wherein the housing comprises an exit port for 
releasing the volatile substance from the dispenser to the 
atmosphere outside of the apparatus. 

According to a seventh aspect of the present invention, the 
apparatus according to any of the aforementioned aspects 
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further comprises an adjustment lever for adjusting the 
amount of the Volatile Substance dispensed, the frequency of 
the dispensing periods, and/or the duration of the dispensing 
periods. 

According to an eighth aspect of the present invention, the 
apparatus according to the fifth aspect and also according to 
the sixth and/or seventh aspects is provided, wherein the exit 
port and/or the adjustment lever is disposed in alignment, 
along the circumference of the housing, with the dispenser 
and with one of the concave portions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cut-away perspective view of an atomization 
apparatus embodying the invention, showing a state in which 
an atomizer assembly is engaged with a reservoir assembly: 

FIG. 2 is an enlarged fragmentary cross-section, taken in 
elevation, of the upper portion of a reservoir assembly 
together with an arrangement of the atomizer assembly that 
may be used in the atomization apparatus of FIG. 1; 

FIG.3 is a perspective view of the upper portions of a wick 
and collar that form part of the reservoir assembly of FIG. 2; 

FIG. 4 is an enlarged elevational view of the upper portion 
of the wick of FIG. 3; 

FIG. 5 is a top view of the upper end of the wick of FIG.3: 
FIGS. 6 and 7 are enlarged elevational views showing the 

upper end of the wick in cross-section as it is being placed in 
an engagement position and after it is in the engagement 
position, respectively; 

FIGS. 8A and 8B are exploded perspective views of com 
ponents of the atomizer assembly and its Support, as seen 
from below and from above, respectively; 

FIG.9 is a perspective view of the atomization apparatus of 
FIG. 1 showing a state in which the apparatus is in an engage 
ment position; 

FIG. 10 is a perspective view showing the housing and the 
cartridge of the atomization apparatus of FIG. 1 in an unas 
sembled state; 

FIG. 11 is a perspective view of the cartridge of the atomi 
zation apparatus of FIG. 1; 

FIG. 12 is a cut-away perspective view of the atomization 
apparatus of FIG. 1 showing a state in which the atomizer 
assembly is disengaged from a reservoir assembly; 

FIG. 13 is a cross-sectional, elevational view of the atomi 
Zation apparatus of FIG. 1 showing a state in which the 
atomizer assembly is engaged with a reservoir assembly; 

FIG. 14 is a cross-sectional, elevational view of the atomi 
Zation apparatus of FIG. 1 showing a state in which the 
atomizer assembly is disengaged from a reservoir assembly: 

FIG. 15 is a top view of the atomization apparatus of FIG. 
1 showing a state in which the apparatus is in an engagement 
position; 

FIG.16 is an elevational view of the atomization apparatus 
of FIG. 1 showing a state in which the apparatus is in an 
engagement position; 

FIG. 17 is a perspective view of the atomization apparatus 
of FIG. 1 showing a state in which the apparatus is not in an 
engagement position; 

FIG. 18 is a top view of the atomization apparatus of FIG. 
1 showing a state in which the apparatus is not in an engage 
ment position; 

FIG. 19 is an elevational view of the atomization apparatus 
of FIG. 1 showing a state in which the apparatus is not in an 
engagement position; 

FIGS. 20 and 21 are perspective views of the pivotassem 
bly supporting the atomizer assembly, as seen from above and 
from below, respectively; 
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FIG.22 is a cut-away perspective view of a portion of the 

housing of the atomization apparatus of FIG. 1; 
FIG. 23 is a cut-away perspective view showing a portion 

of the housing of the atomization apparatus of FIG. 1 and a 
portion of the pivotassembly Supporting the atomizer assem 
bly; and 

FIG. 24 is a perspective view of the housing of the atomi 
zation apparatus of FIG. 1, seen from below, showing the 
pivot assembly supporting the atomizer assembly. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The structure and operation of an electromechanical dis 
penser according to a preferred embodiment of the present 
invention will be explained with reference to the accompany 
ing drawings. The reader is directed initially to FIGS. 1, 2,8A 
and 8B. According to a preferred embodiment, the electro 
mechanical dispenser is a piezoelectrically actuated vibratory 
type liquid atomization apparatus 20 generally comprising an 
atomizer assembly 34 (see FIGS. 8A and 8B) and a cartridge 
60 holding a plurality of reservoir assemblies 30. The atom 
izer assembly 34 comprises a piezoelectric actuator element 
35 and an orifice plate 37. Each reservoir assembly 30 
includes a liquid container 31 containing fluid and a wick 56. 
(The liquid container 31 or the reservoir assembly 30 may be 
referred to as a receptacle or a reservoir.) The cartridge 60 can 
be moved, e.g., rotated, so as to place any reservoir assembly 
30 in engagement with the atomizer assembly 34. When a 
given reservoir assembly 30 is engaged with the atomizer 
assembly 34, the wick 56 can instantaneously deliver fluid to 
the orifice plate 37. 
As shown in FIG. 1, according to a preferred embodiment 

of the present invention, the atomization apparatus 20 com 
prises a housing 22 formed as a hollow plastic shell. A hori 
Zontal platform 25 extends across the interior of the housing 
22, dividing the housing into an upper portion 23 and a lower 
portion 24. (The terms “upper,” “lower and the like used 
herein are to be taken as being relative to the dispenser as 
disposed in its intended normal operating position, shown in 
FIG. 1.) One or more batteries 26 are supported on the plat 
form 25 inside the housing 22. Support prongs, stays, or the 
like (not illustrated), may be employed to keep the batteries in 
position. In addition, a printed circuit board 28 is Supported 
by a support element 21 that extends downwardly from the 
top of the upper portion 23 of the housing 22. Appropriate 
electrical connections are made between the batteries 26 and 
the circuit board 28 and between the circuit board 28 and the 
atomizer assembly 34. 
The reservoir assembly 30 comprises a liquid container 31 

for holding a liquid to be atomized, a plug 33, which closes 
the top of the container, and the wick 56. The wick 56 extends 
from inside the liquid container 31, near its bottom, upward 
through a central cylindrical aperture 51 at the top of the plug 
33, to a location outside of and above the liquid container 31. 
The wick 56 has longitudinally extending capillary passages 
(not shown) for drawing liquid up from within the liquid 
container 31 to the upper end of the wick 56. The plug 33 
includes the walls 52 of the aperture 51 and an annular sheath 
portion 53 concentric with the aperture walls 52 (see FIG. 2). 
The entire plug 33, including the annular sheath portion 53, 
the aperture walls 52, and a valley portion between the annu 
lar sheath portion 53 and the aperture walls 52, is preferably 
integrally formed as a single member. Preferably, also, the 
plug 33 is formed as an integral part of a platform 61 of the 
cartridge 60. The aperture walls 52 serve, together with a 
collar 102 (described below), to retain the wick 56 in position, 
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in particular, to retain the wick 56 in alignment with the 
orifice plate 37 of the atomizer assembly 34 when the liquid 
container 31 is engaged with the atomizer assembly 34. Dur 
ing engagement with the atomizer assembly 34, the wick 56 
delivers liquid by capillary action from within the liquid 
container 31 to the atomizer assembly 34. 
The wick 56 includes an attachment assembly for securing 

the wick 56 to the plug. 33. While the attachment assembly 
may be a separate piece affixed to the wick 56, it is preferably 
formed integrally with the wick 56. As shown in FIG. 2, the 
attachment assembly includes the collar 102 having a lower 
segment 104 of a relatively large diameter and an upper 
segment 106 of a relatively small diameter. The top of the 
lower segment 104 contacts the plug33 to prevent the wick 56 
from moving out of the liquid container 31. The upper seg 
ment 106 frictionally fits into the aperture 51 of the plug. 33. 
As noted, the collar 102 together with the aperture walls 52 
serve to ensure proper positioning of the wick 56 with respect 
to the atomizer assembly 34. 

While the plug33 may be constructed to allow removal and 
replacement of the liquid container 31 from the cartridge 60, 
it is contemplated that in typical use of the apparatus, a user 
would replace the cartridge 60, as necessary, rather than 
replacing individual liquid containers 31. 

While the apparatus is contemplated to be used to dispense 
at least fragrances, it will be appreciated by those of ordinary 
skill in the art that it could as well be used to dispense other 
Volatile Substances including, but not limited to, water, air 
sanitizer, disinfectant, insect repellent, and insecticide. 
When the apparatus is used to dispense fragrances, for 

example, each of the individual liquid containers 31 may 
contain a different fragrant substance. The different fra 
grances may be selected from a group of fragrances having a 
common theme. For example, three different citrus scents 
(e.g., lime, lemon and tangerine) could be used for the three 
liquid containers 31. Since the user can select from among 
different scents, changing the emitted fragrance and adjusting 
the intensity level as desired, the apparatus serves to reduce 
the likelihood that fragrance fatigue will occur. The user may 
also purchase different cartridges, wherein each cartridge has 
multiple scents based on a common theme. In this way, the 
user can choose a themed group of aromas to create an atmo 
sphere that is appropriate to aparticular type of event or social 
gathering, or to a room or other space designated for a par 
ticular type of social function. As new scents and scent themes 
are developed, the apparatus can easily accommodate them, 
and thus the apparatus is in this respect easily upgradeable 
over time. 
The support of the atomizer assembly 34 in the housing 22 

will be explained with reference additionally to FIGS. 20-24. 
The atomizer assembly 34, housed in its own housing 39, is 
supported below the platform 25 of the apparatus housing 22 
and above the plug 33 in cantilever fashion by means of a 
resilient, elongated wire-like support 27, which is connected 
to one end of a pivot arm 29. The other end of the pivot arm 29 
is provided with an axle 12 for pivoting. The two ends of the 
axle 12 are fitted into two holes 13 (see FIGS. 22-24), respec 
tively, formed in a cylindrical portion 14 that extends down 
ward from the platform 25 of the housing 22. (The cylindrical 
portion 14 has a cut-out portion 15 to accommodate the pivot 
arm 29 as it extends from the support 27 to the axle 12.) The 
axle 12 can rotate in the holes 13, whereby the pivot arm 29 
can pivot up and down about a pivot point 29a (see FIGS. 13 
and 14). The range of rotation of the axle 12, and hence the 
pivoting range of the pivot arm 29, is limited, below, by the 
bottom of the cut-out portion 15, and, above, by the ceiling of 
the platform 25, at the top of the cut-out portion 15. By this 
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8 
arrangement, the assembly comprising the pivot arm 29 and 
the support 27 resiliently supports the atomizer assembly 34 
and its housing 39, and connects the atomizer assembly 34 to 
the apparatus housing 22 in Such a manner that the atomizer 
assembly 34 can be pivoted up and down. The applicability of 
the pivoting feature will be explained later. 
The atomizer assembly housing 39 has openings in its top 

and bottom aligned with the orifice plate 37. The wick 56 
enters the bottom opening of the atomizer assembly housing 
39. The top and bottom openings of the atomizer assembly 
housing 39 allow liquid to flow up from the wick 56 to the 
lower surface of the orifice plate 37 and allow droplets to be 
ejected from the upper surface of the orifice plate 37 to the 
outside of the apparatus via the exit port 41. The housing 39 
also serves to control the flow of liquid so as to prevent 
undesired side splattering of liquid droplets. The top opening 
of the atomizer assembly housing 39 is shaped to provide a 
nozzle effect that directs the flow of the atomized liquid up 
and out of the apparatus 20 in the form of a cloud. 
As shown in FIGS. 2, 8A and 8B, the housing 39 may 

contain a spring 43 whereby the atomizer assembly 34 is held 
in the housing 39 in a manner that allows it to move up and 
down under the bias of the spring 43. This arrangement 
accommodates variations in the heights of the wicks 56 of 
different reservoir assemblies 30, thereby reducing the need 
for dimensional precision in the design of the reservoir 
assembly 30 and the wick 56. The spring 43 preferably has a 
very Small spring coefficient so that variations in the height of 
the wicks 56 do not significantly affect the amount of pressure 
a wick 56 exerts on the atomizer assembly 34. This assures 
that the atomizing performance is maintained irrespective of 
variations in the height of the wick 56. It will be appreciated 
that other resilient elements may be used in place of the spring 
43 to allow for variation in the heights of the wicks 56, so long 
as Such other resilient elements do not significantly affect the 
amount of pressure the wick 56 exerts on the atomizer assem 
bly 34. 
More detailed descriptions of the wire-like support 27 for 

supporting the atomizer assembly 34, the housing 39 and the 
spring 43 are given in U.S. Pat. No. 6,843.430, noted above, 
and in copending U.S. patent application Ser. No. 10/304.215 
(now published as U.S. Patent Application Publication No. 
2004/0108390A1), filed Nov. 26, 2002, which is assigned to 
the assignee of this invention and incorporated herein by 
reference. These applications disclose, interalia, a variety of 
wire-like Supports 27 for Supporting the atomizer assembly 
34, which may be applied to the present invention by one of 
ordinary skill in the art. 
As shown in FIGS. 8A and 8B, the atomizer assembly 34 

comprises an annularly shaped piezoelectric actuator element 
35 and a circular orifice plate 37, which extends across and is 
soldered or otherwise affixed to the actuator element 35. A 
construction of a piezoelectrically actuated vibrator type 
atomizer assembly is perse well known and is described, for 
example, in U.S. Pat. No. 6,296,196, which is incorporated 
herein by reference. Accordingly, the atomizer assembly 34 
will not be described in detail except to say that when alter 
nating Voltages are applied to the opposite upper and lower 
sides of the actuator element 35, these voltages produce elec 
trical fields across the actuator element and cause it to expand 
and contract in radial directions. This expansion and contrac 
tion is communicated to the orifice plate 37, causing the 
orifice plate 37 to flex so that a center region thereof vibrates 
up and down. The center region of the orifice plate 37 is 
domed slightly upward (see FIGS. 2, 6 and 7) to provide 
stiffness and to enhance atomization. The center region is also 
formed with a plurality of minute orifices (not shown) that 
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extend through the orifice plate 37 from the lower or under 
surface of the orifice plate 37 to its upper surface. A flange 
(see FIGS. 6 and 7) is provided around the central domed 
region. 

In operation, the batteries 26 supply electrical power to 
circuits on the printed circuit board 28 and these circuits 
convert this power to high frequency alternating Voltages. A 
Suitable circuit for producing these Voltages is shown and 
described in U.S. Pat. No. 6,296,196, noted above. As 
described in that patent, the device may be operated during 
successive on and off times. The relative durations of these on 
and off times can be adjusted by an external Switch actuator 
(fragrance adjustment lever) 40 (see FIG. 9) located on the 
outside of the housing 22 and coupled to a Switch element (not 
illustrated) on the printed circuit board 28. 
When the atomizer assembly 34 is in a state of engagement 

with a reservoir assembly 30, the flange of the orifice plate 37 
is positioned to be in contact with (or in close proximity to) 
the upper end of the wick 56, as shown in FIGS. 2 and 7. 
Although not shown in the figures, the apparatus 20 may be 
designed so that the upper end of the wick 56 additionally or 
alternatively contacts the actuator element 35. The wick 56 
delivers liquid from within the liquid container 31 by capil 
lary action to the underside of the orifice plate 37 which, upon 
vibration, causes the liquid to pass through its orifices and to 
be ejected from its opposite side (i.e., the upper Surface) in the 
form of very small droplets. The atomized liquid exits the 
apparatus 20 through the exit port 41. 

Because of manufacturing tolerances, dimensional varia 
tions may occur, for example, in the wicks 56 of different 
reservoir assemblies 30. Since it is part of the intended opera 
tion of the apparatus 20 that, over time, a user will rotate the 
cartridge 60 so that different reservoir assemblies 30 will be 
Successively engaged with the atomizer assembly 34 so as to 
have different fragrances dispensed, and since the cartridge 
60 itself will need to be replaced upon consumption of the 
liquid in the liquid containers 31, it is desirable that perfor 
mance be kept at a substantially constant level even as differ 
ent reservoir assemblies 30 are successively used. In that 
regard, such a constant level of performance may be obtained 
because the atomizer assembly 34 is resiliently mounted, so 
that the upper end of a wick 56 will always press against the 
under surface of the orifice plate 37 and/or the actuator ele 
ment 35 irrespective of dimensional variations which may 
occur due to manufacturing tolerances. That is, if the wick 56 
of a newly engaged reservoir assembly 30 is higher or lower 
than the wick 56 of the previously engaged reservoir assem 
bly 30, the action of the spring 43 will allow the atomizer 
assembly 34 to move up or down as required according to the 
elevation of the wick 56 in the newly engaged reservoir 
assembly 30. Thus, each subsequently engaged wick 56 will 
properly press against the underside of the orifice plate 37 
and/or the actuator element 35. 
The wick 56 is preferably of a solid, dimensionally stable 

material. Such as a solid, porous plastic material, so that it will 
not become deformed when pressed against the underside of 
the resiliently supported orifice plate 37. Examples of such 
solid, dimensionally stable wicks 56 are described in copend 
ing U.S. patent application Ser. No. 10/412,911 (now pub 
lished as U.S. Patent Application Publication No. 2004/ 
0200907 A1), filed on Apr. 14, 2003, which is assigned to the 
assignee of this invention and incorporated herein by refer 
ence. In a preferred embodimenta Solid, porous plastic mate 
rial sold by MicroPore Plastics, Inc. of Stone Mountain, Ga., 
or the Porex Corporation of Fairburn, Ga., is employed. This 
plastic material is preferably high molecular weight polyeth 
ylene, although other materials may be Suitable. A more 
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10 
detailed discussion of wicks as they pertain to this invention 
may be found in U.S. patent application Ser. No. 10/412.911 
(U.S. Patent Application Publication No. 2004/0200907 A1), 
noted above. 
Another concern pertaining to the use of, or Switching 

between, multiple reservoir assemblies 30 is that the flow of 
liquid to the atomizer assembly 34 not be delayed upon 
engagement of a new reservoir assembly 30 therewith. To 
ensure instantaneous flow in this situation, the apparatus may 
employ a wick 56 having a top surface that has different 
levels, such that a portion 100 of the wick 56 is not in contact 
with the orifice plate 37 or the actuator element 35, as shown 
in FIGS. 2-7. (AS discussed above, in a state of engagement 
with the atomizer assembly 34, the upper end of the wick 56 
is generally Substantially in contact with the flange portion on 
the periphery of the domed portion of the orifice plate 37, and 
the wick 56 may also be in contact with the actuator element 
35.) The non-contact portion 100 provides unobstructed pas 
sage to the atmosphere when the reservoir assembly 30 is 
engaged with the atomizer assembly 34, as shown in FIG. 7. 
A detailed description of this wick, as well as of a number of 
variations thereof applicable to this invention, is found in 
copending U.S. patent application Ser. No. 10/412,911 (U.S. 
Patent Application Publication No. 2004/0200907 A1), noted 
above. As explained in that application, wicks 56 having a 
configuration Such as that described above have been shown 
to consistently provide instantaneous flow of liquid upon 
engagement of a reservoir assembly 30 with the atomizer 
assembly 34. While such a configuration of wick 56 is pref 
erable, it is not required for this invention. 
The installation and removal of the cartridge 60, and the 

structures pertaining thereto, will be explained with reference 
to FIGS. 1, 10-14 and 22-24. The cartridge 60 is removably 
secured in the housing 22 by means of cartridge retention 
snaps 70, which are formed to be stiff but resilient, e.g., made 
of a hard plastic material. The cartridge retention snaps 70 are 
extensions of the cylindrical portion 14 (see FIGS. 22-24) of 
the housing 22, preferably formed integrally with the cylin 
drical portion 14. As shown in FIGS. 1, 10, 12-14 and 22-24, 
the two snaps 70 are themselves semi-cylindrical portions, 
which together form an effectively cylindrical portion. This 
effectively cylindrical portion has an outer circumference that 
is just Smaller than the inner circumference of a cut-away 
tubular portion 62, which is formed in the center of the car 
tridge 60 to extend vertically therethrough, as shown in FIG. 
11. Thus, the snaps 70 fit snugly in the tubular portion 62, as 
shown in FIGS. 1 and 12-14. As explained presently, the 
snaps 70 permit the cartridge 60 to be locked in the housing 22 
while allowing the cartridge 60 to rotate. 
To install the cartridge 60 into the housing 22, the free ends 

of the snaps 70 are squeezed together and inserted into the 
tubular portion 62 of the cartridge 60. Each of the snaps 70 has 
at its free end a flanged portion 63 including a flange 64. 
When the free ends of the snaps 70 are inserted through the 
tubular portion 62 of the cartridge 60 to a sufficient extent that 
the flanges 64 clear the bottom of the tubular portion 62, the 
restorative force of the snaps 70 will cause the flanged por 
tions 63 of the snaps 70 to move away from each other toward 
their pre-insertion (unsqueezed together) positions, thus 
locking the cartridge 60 into the snaps 70 and thence into the 
housing 22, by means of the flanges 64. In this secured or 
locked position, shown in FIGS. 1 and 12-14, as stated, the 
effectively cylindrical portion constituted by the snaps 70 fits 
snugly in the tubular portion 62 of the cartridge 60, permitting 
the cartridge 60 to rotate about the snaps 70. 
To remove the cartridge 60 from the housing 22, the free 

ends of the snaps 70 are squeezed together to the extent that 
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the flanges 64 clear the inner walls of the tubular portion 62 of 
the cartridge 60, so that the snaps 70 can be slid back out of the 
tubular portion 62, hence out of the cartridge 60. Thus, the 
cartridge 60 and Snaps 70 are formed to permit quick, easy 
and convenient insertion of a cartridge 60 into, and removal 
from, the housing 22, and to provide secure installation of the 
cartridge 60 in the housing 22 with Smooth and easy rotation 
of the cartridge 60 while installed therein. 
As an alternative to the Snaps 70, any other appropriate 

securing means that permits removable but secure retention 
of the cartridge 60 in the housing 22, and allows the cartridge 
60 to rotate while in the secured state, such as may be con 
templated by one of ordinary skill in the art, may be 
employed. 
The operations and structures pertaining to engaging and 

disengaging individual reservoir assemblies 30 and Switching 
between reservoir assemblies 30 will be explained with ref 
erence to FIGS. 1, 9 and 11-14. The cartridge 60 is designed 
to rotate such that any one of a plurality of reservoir assem 
blies 30 can be engaged with the atomizer assembly 34 in 
order that any one of a variety of Volatile, e.g., fragrant, 
Substances contained in the respective liquid containers 31 
can be successively dispensed. Rotation of the cartridge 60 (to 
be explained more fully below) may be performed manually 
by grasping the housing 22 and the handles (manual rotation 
levers) 65 and sliding the handles 65 relative to the housing 
22. As will become clear presently, the configuration illus 
trated in the drawings is one in which the cartridge 60 is 
rotatable in the clockwise direction with respect to the 
handles 65. However, an alternative configuration in which 
the cartridge 60 is rotatable in the counterclockwise direction 
is also possible. 
The apparatus is provided with a cam feature that causes 

the atomizer assembly 34 to alternately engage and disengage 
from successive reservoir assemblies 30 as the cartridge 60 is 
rotated. The cam feature also keeps the atomizer assembly 34 
out of the path of motion of reservoir assemblies 30 as they are 
being rotated, which prevents damage to the atomizer assem 
bly 34 and the wicks 56 and ensures proper engagement, as 
discussed below. The cam feature is constituted by a circum 
ferential cross-sectional surface 66 on the upper end of the 
tubular portion 62 of the cartridge 60, shown in FIG. 11. As 
shown in that figure, the upper circumferential cross-sec 
tional surface 66 is formed to alternately rise and fall in the 
direction of travel around the circumference. Specifically, the 
upper circumferential cross-sectional surface 66 follows a 
pattern consisting of a gradual ascent 67 to a plateau 68 (flat 
portion of highest elevation) followed by a sudden drop to a 
valley portion 69 (flat portion of lowest elevation). This pat 
tern is repeated three times along the circumference. 

This alternating rising and falling upper circumferential 
cross-sectional surface 66 of the tubular portion 62 of the 
cartridge 60 operates in conjunction with the pivot arm 29 
which, as shown in FIGS. 1 and 12-14, rests on the upper 
circumferential cross-sectional Surface 66. As discussed 
above, the pivot arm 29 is connected at one end (pivot point 
29a) to the axle 12 and at the other end to the wire-like support 
27, which in turn is connected at its other end to the atomizer 
assembly 34. Pivoting the pivot arm 29 by rotating the axle 12 
about the pivot point 29a causes the wire-like support 27, and 
thence the atomizer assembly 34, to move up and down. As 
the cartridge 60 is rotated, the pivot arm 29 rides upon the 
upper circumferential cross-sectional Surface 66, Succes 
sively rising and falling, following the topography of the 
upper circumferential cross-sectional Surface 66. Thus, as the 
cartridge 60 is rotated, the atomizer assembly 34 connected to 
the pivot arm 29 also successively rises and falls according to 
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the contour of the upper circumferential cross-sectional Sur 
face 66, in conjunction with the pivot arm 29. 
As stated above, when the cartridge 60 is rotated, the atom 

izer assembly 34 alternately engages with and disengages 
from a successive reservoir assembly 30. That is, when a 
reservoir assembly 30 is brought into alignment with the 
atomizer assembly 34, the atomizer assembly 34 is caused to 
be engaged with the reservoir assembly 30. (FIGS. 1 and 13 
show this state of engagement.) When the reservoir assembly 
30 is moved out of alignment with the atomizer assembly 34, 
the atomizer assembly 34 is disengaged therefrom. (FIGS. 12 
and 14 show this state of disengagement.) More specifically, 
as shown in FIG. 11, the topography of the upper circumfer 
ential cross-sectional Surface 66 is configured so that the 
beginning of each valley portion 69 (that is, just after the 
drop) is located at a position along the circumference that is 
closest to the center of a plug 33 of a reservoir assembly 30, 
while each pair of gradual ascent 67 and Subsequent plateau 
68 is located at a position along the circumference that is 
closest to a portion of the platform 61 (of the cartridge 60) 
situated in between the centers of two plugs 33. Thus, each 
time the pivot arm 29 and atomizer assembly 34 drop to their 
lowermost position, in the valley portion 69, they are located 
at a position along the circumference of the tubular portion 62 
that is in alignment (i.e., for the purpose of engagement) with 
one of the reservoir assemblies 30. At this time, when the 
atomizer assembly 34 drops into this lowest position, it 
engages with the wick 56 of the liquid container 31 with 
which it is aligned. 
The position in which the atomizer assembly 34 is engaged 

with a reservoirassembly 30 (FIGS. 1 and 13) may be referred 
to as an engagement position. The term "engagement posi 
tion” may be applied not only to the atomizer assembly 34 and 
the reservoir assembly 30 (and any parts thereof, such as the 
liquid container 31 and the wick 56), but also to the cartridge 
60 and to the entire apparatus. (For the sake of convenience, 
the discussion herein refers to engagement of the atomizer 
assembly 34 variously with the reservoir assembly 30, the 
liquid container 31, and the wick 56. This usage is not to be 
taken to contradict other accounts of the details of the engage 
ment (e.g., concerning which part(s) of the atomizer assembly 
34 engage with which part(s) of the reservoir assembly 30), 
Such as are given herein or in other documents referred to 
herein and/or incorporated herein by reference.) 
When the cartridge 60 is an engagement position and is 

Subsequently rotated, the engaged reservoir assembly 30, 
including the liquid container 31 and, in particular, the wick 
56, is first rotated away from the atomizer assembly 34, hence 
disengaging therefrom. Then, the atomizer assembly 34 
begins its gradual ascent upward along the upper circumfer 
ential cross-sectional surface 66 of the tubular portion 62, 
thus moving to a position above the level of the wicks 56. As 
the upper circumferential cross-sectional sectional Surface 66 
rotates under the pivot arm 29, the atomizer assembly 34 
continues to rise, reaching its highest position when the pla 
teau 68 of the upper circumferential cross-sectional surface 
66 has been rotated so as to be under the pivot arm 29. The 
atomizer assembly 34 remains disengaged until the plateau 
68 passes the pivot arm 29 and the pivot arm 29 and atomizer 
assembly 34 drop down to their lowest position, with the pivot 
arm 29 resting in the valley portion 69 of the upper circum 
ferential cross-sectional Surface 66. As discussed above, at 
this time, when the atomizer assembly 34 drops down, it is in 
alignment with the next reservoir assembly 30 and engages 
the wick 56 thereof. 

Thus, engagement of the atomizer assembly 34 with a wick 
56 occurs with the drop-down of the atomizer assembly 34 



US 7,389,943 B2 
13 

onto the wick 56, while disengagement of the atomizer 
assembly 34 from the wick 56 occurs when the wick 56 is 
rotated away from the atomizer assembly 34. The elevation of 
the atomizer assembly 34 above the level of the wicks 56 that 
occurs after disengagement provides for a smooth reengage 
ment process and prevents damage to the atomizer assembly 
34 and the next wick 56 to be engaged. Specifically, the short 
Vertical distance constituting the drop-down and the relative 
weights of, on the one hand, the pivot arm 29, the wire-like 
support 27, and the atomizer assembly 34, and, on the other 
hand, the wick 56 and the other components of the reservoir 
assembly 30, are such as to provide for a gentle and Smooth 
engagement. Moreover, the vertical drop-down distance, 
albeit short, prevents a possible collision, misalignment or 
non-alignment between a next-to-be-engaged wick 56 and 
the atomizer assembly 34. If, after disengagement, the atom 
izer assembly 34 remained at the level of the disengaged wick 
56, and the top of the subsequent wick 56 extended higher or 
lower than the top of the disengaged wick 56. Such a collision, 
misalignment or non-alignment could occur. As discussed 
above, manufacturing tolerances are such that different wicks 
56 may be made having different heights. 

Thus, by virtue of the cam feature, namely, the upper 
circumferential cross-sectional surface 66 of the tubular por 
tion 62 of the cartridge 60, operating in tandem with the pivot 
arm 29, the rotation of the cartridge 60 is conjoined with the 
engagement/disengagement of the reservoir assemblies 30. 
That is, on account of the cam structure or contour of the 
upper circumferential cross-sectional Surface 66, the rotation 
of the cartridge causes the atomizer assembly 34 to engage 
with a reservoir assembly 30 when that reservoir assembly 30 
is brought into alignment therewith and to disengage from a 
reservoir assembly 30 (with which it is engaged) when the 
atomizer assembly 34 moves out of alignment therewith. 
The operation and structures pertaining to manual rotation 

of the cartridge 60 will be explained with reference to FIGS. 
1 and 9-19. As stated above, the cartridge 60 may be rotated 
manually using the three handles (manual rotation levers) 65. 
The handles 65 are shaped and disposed in such a fashion as 
to be slidable (rotatable) around the perimeter of the housing 
22 when the cartridge 60 is secured in the housing 22. As 
shown, for example, in FIGS. 1 and 9-11, the handles 65 may 
beformed as extensions of the cartridge 60. Specifically, the 
handles 65 may beformed, for example, as latches that extend 
from the bottom of each of the three legs 73 of the cartridge 
60, radially outward and then upward, so as to form grips 74, 
disposed exterior to the housing 22, and so as to form slits 75. 
between the grips 74 and the legs 73 of the cartridge 60, 
through which the housing 22 slidably (rotatably) fits. The 
user grasps the grips 74 with one hand while holding the 
housing 22 with the other hand to rotate the cartridge 60 with 
respect to the housing 22. 
As shown, for example, in FIGS. 9-11, 16 and 19, each 

handle 65 may be formed so as to have a convex portion 71 
that fits into a corresponding concave portion 72 formed on 
the lower circumferential cross-sectional surface of the hous 
ing 22. The three concave portions 72 are equally spaced 
around the bottom circumference of the housing 22, and one 
of the concave portions 72 is aligned with the atomizer assem 
bly 34 (see FIGS. 1 and 16; to be explained further below). 
The convex portions 71 are formed in alignment with the 
reservoir assemblies 30 (see FIG. 11) so that the concave 
portions 72 of the housing 22 come into alignment with and 
Snap or clickinto place upon the convex portions 71 when the 
atomizer assembly 34 comes into alignment with and engages 
a reservoir assembly 30. Thus, when a user attempts to rotate 
the cartridge 60 from an engagement position (see FIG. 16), 
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the convex portions 71 create a small resistance to rotation. A 
Small amount of force from the user overcomes the resistance, 
causing the lower circumferential cross-sectional Surface of 
the housing 22 to rise to the top of the convex portions 71 (see 
FIG. 19). When the housing 22 has been thus elevated, the 
cartridge 60 can freely rotate. When the cartridge 60 has been 
rotated to the position at which a given convex portion 71 
reaches the next concave portion 72, the housing 22 falls back 
down as the three concave portions 72 fit and Snap into place 
on the convex portions 71 (see FIG. 16). 

Thus, the alignment and Snapping into place of the concave 
portions 72 of the housing 22 with the handles 65, or convex 
portions 71, of the cartridge 60 serve as visual, auditory and 
tactile feedback to the user that the next reservoir assembly 30 
has been brought into an engagement position. It will be 
appreciated that, since it will generally be expedient to dis 
pose the exit port 41 and the fragrance adjustment lever (ex 
ternal switch actuator) 40 in alignment with the atomizer 
assembly 34 (and hence in alignment with one of the concave 
portions 72), the apparatus may easily be designed so that the 
exit port 41 and the fragrance adjustment lever 40 are brought 
into alignment with one of the handles 65 when the cartridge 
60 is brought into an engagement position, thus providing 
further visual feedback to the user that the next reservoir 
assembly 30 has been brought into an engagement position. 
This is illustrated in FIGS. 9 and 15-19: FIGS. 9, 15 and 16 
show the apparatus in an engagement position, in which the 
convex portions 71, the concave portions 72, the exit port 41 
and the fragrance adjustment lever 40 are aligned: FIGS. 
17-19 show the apparatus in a non-engagement position, in 
which, while the exit port 41 and the fragrance adjustment 
lever 40 (and hence the atomizer assembly 34) are aligned 
with one concave portion 72, the exit port 41, the fragrance 
adjustment lever 40, and the concave portions 72 are out of 
alignment with the convex portions 71. 

While in the above-described embodiment cartridge 60 is 
configured to hold three reservoir assemblies 30, it will be 
appreciated that other embodiments of the invention are pos 
sible in which the cartridge 60 is configured to hold other 
numbers of reservoir assemblies 30. Such other configura 
tions would take into account, for example, the number of 
plugs 33, handles 65, pairs of corresponding convex-concave 
portions, and repetitions of the rising-and-falling pattern of 
the upper circumferential cross-sectional surface 66 of the 
tubular portion 62 of the cartridge 60. In addition, while the 
above-described embodiment describes the reservoir assem 
blies 30 as being seated directly in the cartridge 60, it is also 
possible to seat the reservoir assemblies 30 in a magazine that 
is then mounted in the cartridge 60. Such a magazine might be 
desired, for example, to facilitate replacement of the reservoir 
assemblies 30, or for other design or manufacturing reasons. 
The apparatus may also be designed so that the number of 

handles 65 is different from the number of reservoir assem 
blies 30. In that case, pairs of corresponding convex-concave 
portions may still be formed in one-to-one correspondence 
with the reservoir assemblies 30 in order to retain the above 
discussed feedback feature. (The convex portions 71 could be 
formed as elements separate from, and not necessarily 
aligned with, the handles 65.) In addition, while the above 
described embodiment shows the handles 65 formed entirely 
on the cartridge 60, other arrangements are possible (includ 
ing modified construction of the cartridge 60 as appropriate) 
wherein the handles 65 may beformed in part or whole on the 
housing 22 instead of on the cartridge 60. 

While the above-described embodiment describes an appa 
ratus that is completely manually operated by a user, it is also 
possible to equip the apparatus with a motor for providing 
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varying degrees of automated operation. Depending on where 
the motor is disposed (e.g., if the motor is disposed in part or 
in whole in the cartridge 60), it may be advantageous to 
employ the above-described magazine, so that the cartridge 
60 need not be replaced merely for the purpose of refilling the 
liquid containers 31 or changing their contents. If a motor is 
included, then a controller may also be provided to control the 
motor, e.g., determining the times at which the cartridge 60 is 
rotated so that the emitted scent can be changed, etc. The 
controller could be operated directly by a user, and/or it could 
be operated via programs either designed by a user or preset 
during manufacture and selected by a user. The hardware and 
Software, as well as any auxiliary features necessary or desir 
able, to implement such a system, would readily be under 
stood by one of ordinary skill in the art. Examples of these 
aspects of the present invention are discussed in PCT Appli 
cation No. PCT/US03/36090 (International Publication No. 
WO 2004/043502 A1), noted above. 

In addition, while in the above-described embodiment the 
apparatus 20 is powered by a battery, it is also possible to 
arrange the apparatus so that electric power is Supplied by an 
AC power Supply. The components and configurations nec 
essary and desirable to implement Such an arrangement 
would readily be understood by one of ordinary skill in the art. 

While in the above-described embodiment the electrome 
chanical dispenser is a piezoelectrically actuated vibratory 
type liquid atomization apparatus, the dispenser could also be 
designed to employ a different type of dispensing mecha 
nism. 
Many different embodiments of the present invention may 

be constructed without departing from the spirit and scope of 
the present invention. It should be understood that the present 
invention is not limited to the specific embodiments described 
in this specification. To the contrary, the present invention is 
intended to cover various modifications and equivalent 
arrangements included within the spirit and scope of the 
invention as hereafter claimed. The scope of the claims is to 
be accorded the broadest interpretation so as to encompass all 
Such modifications, equivalent structures and functions. 

INDUSTRIAL APPLICABILITY 

The embodiments described herein provide an apparatus 
capable of dispensing any of a plurality of volatile Substances 
with operational flexibility in a user-friendly format, the 
apparatus being equipped with a single dispensing mecha 
nism, whereby manufacturing costs may be reduced. 

What is claimed is: 
1. An apparatus for dispensing a Volatile Substance, com 

prising: 
an electromechanical dispenser for dispensing a volatile 

Substance; 
a cartridge for holding a plurality of reservoirs, each res 

ervoir for containing a volatile Substance to be dis 
pensed, said cartridge being rotatable so as to be able to 
position any one of said reservoirs in an engagement 
position in which said one reservoir can be engaged with 
said dispenser in Such a manner that the Volatile Sub 
stance in said one reservoir can be dispensed; and 

a pivot arm for alternately disengaging a reservoir from 
said dispenser and engaging a successive reservoir with 
said dispenser during rotation of said cartridge. 

2. An apparatus for dispensing a volatile Substance accord 
ing to claim 1, wherein said pivot arm maintains a state of 
disengagement between said dispenser and said reservoirs, 
during rotation of said cartridge from one engagement posi 
tion to a Subsequent engagement position. 
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3. An apparatus for dispensing a volatile Substance accord 

ing to claim 1, wherein said cartridge comprises a cam feature 
Such that, when said cartridge is rotated so as to position any 
given reservoir in the engagement position, said pivot arm 
operates to engage said dispenser with the given reservoir, 
and when said cartridge is rotated so as to position the given 
reservoir out of the engagement position, said pivot arm oper 
ates to disengage said dispenser from the given reservoir. 

4. An apparatus for dispensing a volatile Substance accord 
ing to claim 3, 

wherein said cam feature comprises a cut-away tubular 
portion having on a longitudinal end thereof a circum 
ferential cross-sectional Surface that alternately rises 
and falls along the circumference, and 

wherein said pivot arm is connected to said dispenser and 
said pivot arm abuts said circumferential cross-sectional 
Surface of said cut-away tubular portion Such that, when 
said cartridge rotates, said pivot arm alternately rises and 
falls, whereby said cam feature and said pivot arm oper 
ate to cause said dispenser to alternately disengage from 
and engage Successive reservoirs. 

5. An apparatus for dispensing a volatile Substance accord 
ing to claim 4. 

wherein each of said reservoirs is provided with a respec 
tive liquid delivery member, and 

wherein, by virtue of said alternately rising and falling 
circumferential cross-sectional Surface, said dispenser is 
maintained at a position above the liquid delivery mem 
ber of a next-to-be engaged reservoir, before said dis 
penser engages the next-to-be engaged reservoir, and 
said dispenser drops down upon the liquid delivery 
member to engage the next-to-be engaged reservoir, 
whereby collision, improper engagement and non-en 
gagement between said dispenser and said liquid deliv 
ery member, due to vertical misalignment therebetween, 
are prevented. 

6. An apparatus for dispensing a volatile Substance accord 
ing to claim 5, wherein each of said liquid delivery members 
is a wick. 

7. An apparatus for dispensing a volatile Substance accord 
ing to claim 1, further comprising a housing, said housing 
comprising retention Snaps for removably retaining said car 
tridge in said housing in Such a manner as to permit rotation 
of said cartridge. 

8. An apparatus for dispensing a volatile Substance accord 
ing to claim 1, further comprising: 

a housing, said housing having a circumferential Surface 
provided with at least one concave portion; and 

at least one handle for rotating said cartridge, said at least 
one handle being provided on said cartridge, and said at 
least one handle being provided with a convex portion 
that fits into said concave portion, 

wherein, as said cartridge is rotated, said convex portion is 
rotationally brought into alignment with said concave 
portion at the same time as one of said reservoirs is 
brought into the engagement position in which said one 
reservoir can be engaged with said dispenser in Such a 
manner that the Volatile Substance in said one reservoir 
can be dispensed, whereby the aligning of said convex 
portion with said concave portion provides visual, audi 
tory and/or tactile feedback to a user of said apparatus 
that one of said reservoirs is in the engagement position 
in which said one reservoir can be engaged with said 
dispenser in Such a manner that the Volatile Substance in 
said one reservoir can be dispensed. 
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9. An apparatus for dispensing a volatile Substance accord 
ing to claim 1, further comprising an exit port for releasing a 
Volatile Substance from said apparatus to the atmosphere 
outside of said apparatus. 

10. An apparatus for dispensing a volatile Substance 
according to claim 1, further comprising an adjustment lever 
for adjusting the amount of a volatile Substance dispensed, the 
frequency of dispensing periods, and/or the duration of the 
dispensing periods. 

11. An apparatus for dispensing a volatile Substance 
according to claim 8, further comprising at least one of (a) an 
exit port for releasing a volatile Substance from said apparatus 
to the atmosphere outside of said apparatus, and (b) an adjust 
ment lever for adjusting the amount of a Volatile Substance 
dispensed, the frequency of dispensing periods, and/or the 
duration of the dispensing periods, 

wherein at least one of said exit port and said adjustment 
lever is disposed in alignment, along a circumference of 
said housing, with said dispenser and with one of said 
concave portions. 

12. A device for atomizing liquids, comprising: 
an atomizer assembly comprising an atomization plate and 

a piezoelectric actuator coupled with said atomization 
plate to vibrate said atomization plate, thereby atomiz 
ing liquid Supplied to said atomization plate; 

a cartridge for holding a plurality of reservoirs, each res 
ervoir for containing a liquid to be atomized, said car 
tridge being rotatable so as to be able to position any one 
of said reservoirs in an engagement position in which 
said one reservoir can be engaged with said atomizer 
assembly in Such a manner that the liquid in said one 
reservoir can be supplied to said atomization plate; and 

a pivot arm for alternately disengaging a reservoir from 
said atomizer assembly and engaging a successive res 
ervoir with said atomizer assembly during rotation of 
said cartridge. 

13. A device for atomizing liquids according to claim 12, 
wherein said pivot arm maintains a state of disengagement 
between said atomizer assembly and said reservoirs, during 
rotation of said cartridge from one engagement position to a 
Subsequent engagement position. 

14. A device for atomizing liquids according to claim 12, 
wherein said cartridge comprises a cam feature Such that, 
when said cartridge is rotated so as to position any given 
reservoir in the engagement position, said pivot arm operates 
to engage said atomizer assembly with the given reservoir, 
and when said cartridge is rotated so as to position the given 
reservoir out of the engagement position, said pivot arm oper 
ates to disengage said atomizer assembly from the given 
reservoir. 

15. A device for atomizing liquids according to claim 14, 
wherein said cam feature comprises a cut-away tubular 

portion having on a longitudinal end thereof a circum 
ferential cross-sectional Surface that alternately rises 
and falls along the circumference, and 

wherein said pivot arm is connected to said atomizer 
assembly and said pivot arm abuts said circumferential 
cross-sectional Surface of said cut-away tubular portion 
Such that, when said cartridge rotates, said pivot arm 
alternately rises and falls, whereby said cam feature and 
said pivot arm operate to cause said atomizer assembly 
to alternately disengage from and engage Successive 
reservoirs. 
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16. A device for atomizing liquids according to claim 15. 
wherein each of said reservoirs is provided with a respec 

tive liquid delivery member, and 
wherein, by virtue of said alternately rising and falling 

circumferential cross-sectional Surface, said atomizer 
assembly is maintained at a position above the liquid 
delivery member of a next-to-be engaged reservoir, 
before said atomizer assembly engages the next-to-be 
engaged reservoir, and said atomizer assembly drops 
down upon the liquid delivery member to engage the 
next-to-be engaged reservoir, whereby collision, 
improper engagement and non-engagement between 
said atomizer assembly and said liquid delivery member, 
due to vertical misalignment therebetween, are pre 
vented. 

17. A device for atomizing liquids according to claim 16, 
wherein each of said liquid delivery members is a wick. 

18. A device for atomizing liquids according to claim 12, 
further comprising a housing, said housing comprising reten 
tion Snaps for removably retaining said cartridge in said hous 
ing in Such a manner as to permit rotation of said cartridge. 

19. A device for atomizing liquids according to claim 12, 
further comprising: 

a housing, said housing having a circumferential Surface 
provided with at least one concave portion; and 

at least one handle for rotating said cartridge, said at least 
one handle being provided on said cartridge, and said at 
least one handle being provided with a convex portion 
that fits into said concave portion, 

wherein, as said cartridge is rotated, said convex portion is 
rotationally brought into alignment with said concave 
portion at the same time as one of said reservoirs is 
brought into the engagement position in which said one 
reservoir can be engaged with said atomizer assembly in 
Such a manner that the liquid in said one reservoir can be 
Supplied to said atomization plate, whereby the aligning 
of said convex portion with said concave portion pro 
vides visual, auditory and/or tactile feedback to a user of 
said apparatus that one of said reservoirs is in the 
engagement position in which said one reservoir can be 
engaged with said atomizer assembly in Such a manner 
that the liquid in said one reservoir can be Supplied to 
said atomization plate. 

20. A device for atomizing liquids according to claim 12, 
further comprising an exit port for releasing an atomized 
liquid from said device to the atmosphere outside of said 
device. 

21. A device for atomizing liquids according to claim 12, 
further comprising an adjustment lever for adjusting the 
amount of an atomized liquid dispensed from said device, the 
frequency of dispensing periods, and/or the duration of the 
dispensing periods. 

22. A device for atomizing liquids according to claim 19, 
further comprising at least one of (a) an exit port for releasing 
anatomized liquid from said device to the atmosphere outside 
of said device, and (b) an adjustment lever for adjusting the 
amount of an atomized liquid dispensed from said device, the 
frequency of dispensing periods, and/or the duration of the 
dispensing periods, 

wherein at least one of said exit port and said adjustment 
lever is disposed in alignment, along a circumference of 
said housing, with said atomizer assembly and with one 
of said concave portions. 


